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WEI L INVESTIGATION

INDIVIDUAL IISSs _

111SS 102

Install the following
® 2 boreholes within IHSS boundary (BHO1 and BHO02)

@ Colluvial monitor well near BHO1 (MWO1)
® 5 boreholes 1n stained area south of 1SS (BHO3 BII07)

@ Colluvial monitor well near BI104 (MW02)

® 2 boreholes and 2 alluvial wells south and southwest of former pond (BH08 & 09 MW36
& 03)

[HSS 102

® Installed BHOI and 02 (36491* & 37391) but BII01 not located with
1SS boundary '

® Did not complete MWO1 (36491)

® Installed B1103-07 (31591 31891 31091 30291 30891) and 2
additional BH near B110S proposed location

® Installed MWO2 (31891)

L] -._n_-__w._ BHO8 & 09 (30791 & 30691) and MW36 Did not complete
MWO

JUSS 103

Install the followmng
¢ 3 boreholes within THSS (BIH10 12)
® Colluvial monitor well near BH10 and at another to be deternuned location (MW04 & 05)

[HSS 103

® Installed BH 10 11 & 12 (36991 36891 36791)
® Completed MWO4 & 05 (36991 36191)

©® Install 2 boreholes adjacent lo IHSS & 2 boreholes downgradient of IHSS (BH1S 18)

JHSS 104 IHSS 104
@ Install 2 borcholes within 1HSS (BH13 & 14) ® Installed BH13 & 14 (36591 37091)
J11SS 105, [ & 105.2 JHSS [05.5 & 105.2

@ Did not install BH1S

® Installed BH16 17 & 18 (32191 32491 32091) hut BII17 is located
near 1SS 106 and not downgradient of IHISS 105 2 as originally
proposed

1HSS 106
@ Install 2 borcholes beneath outfall and check outfall for discharge (BH19 & 20)
@ Install colluvial monitor well near BI19 (MWO6)

4SS 106
® Installed BH19 & 20 (35191 37291)

® Did not complete MV06 (35191)

* ‘These S digit numbers correspond lo the DOE numbering designation for borcholes and monitoring wells used in the phase Ili RI1/RI report

Jiems 1n bold delineate deviations from proposed activities
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Pre e

Install 4 boreholes downgradient of french drain to assess extent of toluene contanunation
(BHS1 54)

_—— T e T T Y T

ACITUAL 1IRID ACTIVIIIES

Installed 5 borcholes (30591 30491 30391 30191 30091)

NON 11iSS SPECITIC INVESTIGATION
Install the following

® A bedrock well next lo alluvial well wherever sandstone is encountered
® 4 alluvial wells upgradient of 881 Hillside (MW20 23)

® 4 alluvial wells and 3 bedrock wells downgradient of IHSS 119 1 (MW24 30)

® 3 colluvisl wells near South Interceptor Ditch (MW31 33)
¢ 3 alluvial wells along Woman Creek downgradient of 881 Hillside (MW34 35 & 37)

® Perform 3 pumping and tracer tests each 1n an array of 15 well points
® Install 3 piezometers
® Install 3 pilot holes

NON IHSS SPECITIC INVESTIGATION

® Two bedrock wells were completed

® Completed MW20 23 abandoned MW20 offset location (38091
37191 37591 37691)

® Installed MW24 29 & 30 did not mstall MWV26 (32591 37991
31491) and abandoned MW25, 27 & 28 (32791 33391 33091)

® Installed but did not complete MW31 33 (31391 31191 30791)

® Installed MW 34 35 & 37 but did not complete MW37 (38591
30991 38691)

® Two multiple-well fest locafions canceled
® Installed 5 piezometers
® Installed 3 pilot holes

SUMMARY

i Install & total of 54 borcholes

Tustall a total of 37 monitor wells
34 alluvial or colluvial wells
3 bedrock wells

©® Installed 55 boreholes did not install boreholes at 2 originally
proposed locations Installed 3 additional wells at 2 original focations

® Completed 26 wells did not complete wells at 11 onginally proposed
locations
23 alluvial/colluvial wells
3 bedrock wells

SUBSURTIACE SOIL ANALYSES

® Cach 6 foot composite sample will be analyzed for SVOCs peslicides PCBs
radionuclides nietals and inorganic parameters

® VOC samples will be collected at discrete depths within the borehole

® It was _=__q5um=._o to determine whether these analyses were done
because of the inconsistencies noted hetween tables figures and
field borelogs

® VOC samples were collected using a stainless steel sleeve at discrete

depths 1n the boreliole
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3 0 GENERAL COMMENTS

The following comments describe the general technical inadequacies and mconsistencies noted
m the RFI/RI report. Rather than include every specific mconsistency noted PRC has cited a few
examples within the appropriate general comments These examples help to clarify how the document
should be revised For ease 1n reading the general comments have also been subdivided according to
the various sections of the RFI/RI. Because the appendices contain data as well as the text of the
environmental evaluanon (EE) and public health evaluation (PHE) these comments are also
subdivided by appendix number It should also be noted that the PHE was divided 1mto chapters and
that both the EE & PHE contamn attachments Therefore the chapter or attachment number 1s
referenced where appropriate

ection 2 0 1 Field Invest n

1 Geotechmcal and total orgamc carbon (TOC) samples were collected from soil borings In
addimon borehole geophvsical studies were also conducted at five boreholes Although the
data generated from these samples and the natural gamma and caliper logs are contaned in
Appendix A none of the data are discussed 1n detail in the RFI/RI report. The only reference
to the data 1s contained 1n the fate and transport section A discussion of this data should be
added to the section on nature and extent of contamination discussion (Section 4 0) and/or to
the section on physical characteristics (Section 3 0)

Section 3 0, Phvsical Charactenstics of QU 1

1 The RFI/RI report repeatedly assumes that the french drain will capture all contaminated
ground water released from OU 1 However data are not provided to support this argument
because the monitoring wells that will supply this data were not mstalled until August 1992
In March 1992 EPA and Colorado Department of Health (CDH) requested that DOE develop
and implement a montoring plan specifically to momtor the ability of the french dram to
capture all contaminated ground water 1n the upper HSU of OU 1  The result of this request
was the French Dramn Performance Monitoring Plan (FDPMP) by DOE/EG&G 1 June 1992
(EG&G 1992) Installation of the wells proposed m the FDPMP did not begmn until August
1092 Therefore the data needed to assess the performance of the french drain will not be

7 RE:012-CON0SA\rkyfams\ouinrey o\l 25-Viem
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available unul after wet-season (April through June) water levels have been measured in the
13 new monnoring wells which are located directly downslope of the french dramn,

Although appropriate data could not be collected 1 tume for this report the Phase IIT RF/RI
should (1) use whatever weekly water level data are available from these wells at the tume
this report 1s compiled (the FDPMP requires water levels to be measured at these wells on a
weekly basis throughout the duration of the Interim Measure/Interim Remedial Acuon
[DM/IRA]) and (2) refrain from drawing conclusions about the effectiveness of the french
drain 1n intercepting contaminated ground water 1 the upper HSU of OU 1 without
presentation of adequate momnitoring data.

ection 4 0. Na n t of rmnation

Numerous 1nconsistencies were noted mvolving the text, tables and figures of this RFI/RI
report. Most of these mconsistencies were noted 1n the discussion of contaminant results
Section 4 0 and 1n the presentation of data 1n the appendices Specifically PRC was unable
to correlate the borelog notations of sample collection (Appendix A) the soil contaminant
distribution maps (Section 4 0) the soil samples collected summary table (Table A1-6) the
apalytes detected tables (Tables 4-7 through 4-15) and the narure and extent discussion
(Sectnion 4 0) Inconsistencies were found each time PRC attempted to trace a detected
contamunant through all of the above places 1t was referenced For example the contaminant
distribution map mdicates that no sample had been collected but the text, Table A1-6 and the
data show sample results Because so many inconsistencies were noted the vahdity of the
presented data 1s suspect.

The presentation of data 1n Section 4 0 made it difficult to verify contaminant concentrations™
The data summary tables were only brief summaries of the analytes detected Specifically
the tables listed types of compounds the sample size number of detections concentration
range and concentration mean. They did not include the concentranon of a contaminant at
depth within the borehole Because the individual data were not presented 1t was difficult to
evaluate the contaminant distribution maps except by reviewing the raw data presented 1n the
appendices To facilitate data review and interpretanion the raw data should be reduced to
summary tables that clearly illustrate the contaminant concentrations

8 RE:013-COK54\rkySem\onlrarev, il 28-93en
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The discussions of IHSS contamination discuss 1 detail only those contaminants detected at
more than an order of magnitude above background levels Other unsupported assumptions
about contamination are described below

° The RFI/RI often refers to radionuclide concentrations less than three times
background and metal concentrations less than two times background as a reflection of
the natural variations of background contaminant Jevels This 1s not consistent with
the defimtion of background as developed mn the Background Report. -

° The background level for organics s set at the detection limit. However the report
also states that organics must also be more than an order of magnitude above detection
limuts 1n order to be considered a contaminant. The order of magmtude above
detection Iimits approach for organics 1s also not consistent with the background
defimition referred to above

] The sediment data were compared to results obtained at an upgradient sediment
sampling station. However the RFI/RI also states that this procedure has been
discontinued because a RFP sitewide surface water and sediment geochemical
background level has been established The RFI/RI report must indicate whether this
change 1n the background level affects the results presented in the report.

As a result of these above-referenced assumptions the discussion on the nature and extent of
contamination includes only those data an order of magmitude above background ievels The
remammng data are limited and often do not provide enough information to establish trends or
draw conclusions regarding the contamination. It would be more appropriate to discuss all
the collected data in this section. Tables of data for each IHSS would more clearly indicate
any trends or patterns in contamination. In addition an explanation for all the assumptions
made must be provided

The discussion of the nature and extent of contamination does not include the data gathered
during the Phase I and IT mvestigations To present a complete overview of the contamination
present it OU 1 media, all available data must be used Because areas of noted contarunation
may not have been resampled during the Phase III mvestigation it 1s even more important to
use a combined data set Therefore 1t 15 recommended that Section 4 0 be rewritten using all
valid Phase I I and I data In this manner contammant trends over time may also be

apparent

9 RE:012-008054\rkyf\sts\calrwev ju\l 28-93wm
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Hstorical data mnvaluable to characterizing hydrogeologic conditions and the nature and extent
of contamipation in the ground water at OU | were not provided 1n this report. The
contaminant distribution maps that are provided (Figures 4-94 through 4-97) are madequate
because they represent only low water table conditions (first and fourth quarters) Because
the upper HSU 1s vaniably saturated throughout the year data were not available for many of
the downgradieat wells that were dry during the winter However data should be available
from Phase I and II monitoring wells during the second and third quarters of previous years
(particularly 1990 and 1991) and should be presented to evaluate the extent of contamination
during periods when flow occurs in these downgradient areas The presentation of multiple
years of data also may illustrate trends in the movement of contaminants

The presentation of water table maps (particularly second quarter) from earlier years would
help to evaluate the effectiveness of the french dran The only wet season water table map
presented in the Phase III RFI/RI report 1s from April 1992 after the mstallation of the french
drain The water levels for the January 1992 water table map were measured during
construction of the french drain therefore the map does not depict the hydrologic regime
before or after installation of the french dramn. Water table maps representing pre-french
drain conditions should be included 1n this report, particularly for high water table conditions
(April through June)

The contention 1s made repeatedly throughout the document that the data show contamination
has not migrated downgradient of THSS 119 1 It 1s recognized 1n this report that the bedrock
surface 1s mcised with paleochannels where ground water flow should be concentrated
However there are no downgradient monitoring wells located below well 0487 (which 1s
contamunated) that are positioned 1n the paleochannel Well 4787 which 1s the only
momitoring well on the hiliside below well 0487 appears to be located on a bedrock high
according to Figure 3 24 (bedrock topography) Therefore this well 1s probably not
posiuoned to intercept the preferential flow path In order to characterize the extent of
coptamination downgradient from IHSS 119 1 a well might need to be installed 1n the
paleochannel above the french drain

10 RE:012-CON0S4\kyfla\outsrev ma\l 25-93en




The contaminant fate and transport section (Section 5 0) of the RFL/RI report contans all the
information suggested by EPA guidance (EPA 1988) This information includes a thorough
discussion of factors that control the fate and transport of contaminants at OU 1 PRC s
major comment on the fate and transport section of the RFI/RI pertains to 1ts failure to
mclude modeling of contamuinant ransport, particularly for volatle organic compounds
(VOCs) 1n ground water The decision not to include ground water contaminant transport
modeling 1s based on tenuous geologic interpretations a himuted analytical data set, and some
assumptions that need to be substantiated (for example that all southward migrating ground
water 1n the upper HSU 1s captured by the french drain) Because contamunants 1 ground
water could move faster and farther than expected, their movement should be modeled in this
section of the RFI/RI report and compared to ground water data which still has not been
presented for the areas down gradient of the proposed sources

tion 6 0, B mn k t

The imtroductory remarks to the risk assessment state that the loss of wildlife species 1s a
yardstick of overall environmental quality The EE does not compare species found 1 OU 1
habatats with those found in Rock Creek habitats which was a common endpoint 1dentified
throughout the field sampling plan In fact 1t appears the use of Rock Creek for comparison
may not be appropriate If this comparison can be made for those analyses 1t must be based
on species numbers such as richness to be valid The source for the hazard index evaluation
should also be provided The discussion as 1t stands seems arbitrary and should be supported
by data

ndix Anal Data
It 1s not possible with the existing semmuvolatile organic compounds (SVOC) data to assess the
extent or level of polynuclear aromatic hydrocarbons (PAHs) contamination in OU 1 souls

The utlity of the SVOC data 1s limited for the following reasons

L Most of the SVOC soul analyses were affected by aldol condensation products The
high levels of these products in the SVOC analyses resulted 1n high detection limits

11 RE:012-C08054\rkyflats\oaLrwev.jan\l 28-5%en
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for the PAHs In many cases PAH detection imuts were raised by one or two orders
of magmitude These elevated detection hrmits would not allow the quantitation of
PAHs present 1n low to moderately contaminated soils

° The compositing of soil samples from 6-foot subsurface soil intervals does not allow
determination of environmental contamination particularly for chemicals with low
aqueous solubilities such as PAHs Chemucals with low aqueous solubilities do not
contamunate soil media evenly Rather they are transported in soils by preferential
pathways and by physical or mechanical means resulting 1o a heterogenous

- distribution of the contamnants i the subsurface environment. The analysis of
composited soil samples dilutes the concentration of the contamnation and does not
allow the risk associated with the contamination to be adequately assessed

2 In general the subsurface soil sample analytical result tables presented in Appendix C are m

good order however the following errors or omussions were noted.
o Sample type abbreviations are lacking in many cases and when coupled with sample
depths of 0 00 the results reported are meaningless

L Tentatively 1dentified compounds (TICs) did not always supply the name of the
chemical All TICs should be properly identified when possible

° Some matrix spike/matrix spike duplicate (MS/MSD) results were not properly
reported, for example the SVOC analysis of sample 34291

3 Several sol VOC 1n bedrock, VOC 1n alluvial ground water and SVOC 1n alluvial

groundwater entries 1n Appendix C do not list detection Iimits or hst incorrect detection limuts
as Oor1 All data detection limits should be corrected 1n the final document.

ndix nvironmen tion Rew:
See EPA comments
nd h th Evaluation
1 Chanter 2 of Appendix F should be completely reorgamized It does not present the basic
mnformation necessary to determine whether the correct COCs were selected  Although the

essennal information may be present elsewhere 1n the PHE 1t 15 difficult to locate and much
of 1t appears to be missing It 1s not apoarent why the pertinent inforration 1s scattered
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throughout various appendices and attachments 1n the back of the PHE this informanon
should be consolidated and presented 1n Chapter 2

Although the maximum and munimum concentrations and frequency of detection are preseated
for OU 1 contaminants i Tables 2 1 through 2 2d 1n Attachment F1 the sample quantitation

Iimuts the standard deviation and the upper 95 percent confidence lumit are not provided but

may be presented elsewhere 1n the report. This informanon should be summarized

Chapter 2

Site-specific background concentrations for each contaminant including the appropriate
summary statistics are fundamental to the risk assessment. This information 1s only
qualitatively presented in Attachment F1 and does not permit a detailed analysis or allow
statistical companison. For example when background contaminant levels are compared to
site related contaminants the result of the statistical test 1s presented as either yes or no
Addmonal information including a statistical summary and sample location should be
provided that 1s consistent with background results developed 1n the Background Report and
Workplan.

4 0 SPECIFIC COMMENTS

The following comments describe specific techmcal mnadequacies and inconsistencies noted mn

specific poruons of the RFI/RI report The comments reference a particular page and section number
or table figure or appendix where appropriate For ease 1n reading these comments have been
subdivided by section and appendix of the RFL/RI report Comments on tables and figures have also
been subdivided Again comments on the EE and PHE reference the chapter or attachment number

v here appropriate

Section 1 0, Introduction

Page 1 2, Second Paragraph Two references are imncorrectly cited in this paragraph
Rockwell 1988c and DOE 1990b These should be corrected to Rockwell 1988a and DOE
1990¢c

13 RE:012-CON034\rxylmm\oulrurev. pea\l 23-93en
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1on 2 ] vestio

Page 2-6, First Paragraph, and Page 4-34. Third Paragraph The text in Section 2 2 states that

RFP s sitewide air monitoring program referred to as the Radiological Ambient Awr
Monitoring Program (RAAMP) ncludes 53 air samplers However Section 4 4 describes 51
samplers Section 2 3 9 of the work plan states that the RAAMP includes 54 samplers The
correct number of air samplers composing the network must be correctly stated

t1 hys: i 4

Page 3 16, Third Paragraph This paragraph 1dentifies borings where siltstones and fine-
grained sandstones subcrop below the alluvium and introduces Fagure 3-23 which depicts the

areal distribution of subcropping sandstones and siltstones based on drill-core descriptions
The text and figure do pot agree For example the text indicates that bormgs B32491

31291 and 4787 revealed subcropping sandstones and siltstones The figure does not. Two
of the borings listed 1n the text (B302909 and B399790) do not appear on the well and
borehole location map (Figure 3 27) These borings may also be located outside of areas
1dentified on Figure 3 23 as having subcropping sandstones Discrepancies between Figure 3
23 and the text on page 3 16 must be resolved and the boreholes listed on page 3 16 must be
correctly identified on the figure

It 1s also recommended that Figure 3 23 incorporate the results of the french drain excavation
study (Appendix A-4) As pointed out mn specific comment number 2 on page 19 this
mformation should be of higher quality than information from dril-core descriptions The
vertical cross section from station 11 + 00 to 11 + 50 presented in Appendix A-4 clearly
shows sandstone and siltstone subcropping directly below the bedrock/colluvium contact
however Figure 3 23 does not show subcropping sandstone and siltstone in this area

Page 3 16, Fourth Paragraph The text states the bedrock topography map (Figure 3 24) was
drawn using bedrock depths reported 1n the geologic borehole logs and the french dramn
excavauon investigation The french drain excavation provided a 2 000-foot long two
dimensional cross section which was mapped 1n detail These data should be superior to the
borehole data and should be given precedence when contouring the bedrock surface It does
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not appear however that the french dramn data presented 1n Appendix A4 were used to
refine the bedrock surface map Discrepancies of 10 to 15 feet are common between the top
of bedrock as determined 1n the french drain geotechnical boreholes and the bedrock surface
elevation mapped 1 the french dramn excavation The bedrock contours on Figure 3 24 match
the geotechnical borehole data but not the french drain excavation cross-sections presented 1
Appendix A4 The bedrock surface map should be recontoured to ncorporate the cross
section data mn Appendix A-4

Page 3 20, Second Paragraph The descriptions of the upper and lower HSUs given on this
page are not consistent with the definition of the upper HSU listed on the previous page The

text on the page states the upper HSU comprises Quaternary and Recent unconsolidated
surficial matenial and a few discontinuous subcropping sandstones However page 3 19
states the uppermost aquifer at RFP 1s unconfined and 1s comprnised of Rocky Flats
Alluvium valley fill alluvium colluvium bedrock sandstones and weathered claystones of
the Arapahoe and Laramie Formations  The description on page 3 20 should be modified to
include the matenials included on page 3 19

Page 3 22, Second Paragraph The text describes seasonal water level fluctuations at wells
6487 and 6987 among others However wells 6487 and 6987 are not located at OU 1 but
at OU 7 The text 1s probably referring to wells 6486 and 6986 which are located at OU 1
This error should be corrected

Page 3 23, Fourth Paragraph The text states the saturated thickness of the upper HSU ranges
from O to 10 feet ;n the western portion of OU 1 The January 1992 saturated thickness map
clearly shows that the saturated thickness of the upper HSU ranges from 0 to above 15 feet n
the western portion of OU 1 This statement must be corrected

Page 3 23, Fourth Paragraph The text states the occurrence of ground water 1n this area
(eastern OU 1) 1s lumuted to areas close to 1solated recharge sources such as the north rim of

the valley where seepage from the Rocky Flats Aliuvium recharges colluvial materials
Data available for much of the eastern portion of OU 1 are too sparse to support this
statement particularly at the Rocky Flats Alluvium/colluvium contact (see specific comment
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number 4 on page 52) This statement must be withdrawn or specify that 1t 1s Iimited to those
areas where sufficient data are available

Page 3 24, First Paragraph The text states  these figures (upper HSU cross sections)
tlustrate that ground water will be ntercepted by the french drain under current condinons

and that ground water 1n the upper HSU may be discharged to the South Interceptor Ditch
below the french drain if water levels rise above the levels presented for first quarter 1992
This statement contradicts information elsewhere 1 this document that the french dramn will
serve as an effective discharge boundary and capture all contaminated water in the upper HSU
of OU 1 This statement must be clarified and the contradiction resolved

Page 3 34, Second Paragraph This paragraph presents calculations intended to show that
there 15 no exploitable volume of ground water 1n the upper HSU of OU 1 The paragraph

however contans erroneous and musleading statements The text states Driscoll (1986)
1dentifies Jow yield aquifers appropriate for domestic and other uses as having aquifer
transmssivities of up to 0 015 square meters per second (m?/sec) This upper limit was
actually cited by Driscoll as 1 000 gallons per day per foot (gpd/ft) The value of 0 015
m?/sec that the text attributes to Driscoll converts to 100 000 gpd/ft. Later in the paragraph
the value that was computed from field data 1s presented as follows  The resulting value of
aquifer transmussivity for the upper HSU 1s 0 015 cm®sec  This value 1s approximately

10 000 times less than that 1dentified as appropriate by Driscoll and indicates that the upper
HSU at the 881 Hillside area should not be considered as an aquifer capable of being
exploited for any reasonable use  The calculated value of 0 015 cm?/sec converts to 10 4
gpd/ft which 1s 700 nnmes less than the upper lumut for low yield aquifers identified by
Driscoll and not 10 000 times less as stated 1n the text. Driscoll does not :dentify a lower
limt for low-yield aquifers Misleading statements must be removed from the text
Referenced limits must be clearly identified and reported 1n umits consistent with the

reference
Page 3 37, Third Paragraph The text states the french dramn appears to effectively intercept

all upper HSU ground water that could potentially flow southward from other OU 1 IHSSs
The only data presented to substantiate this claim are contaned 1n the upper HSU water table
elevation map for April 1992 (Figure 3-44) This map shows dry conditions immediately
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downslope of the entire length of the french drain. The only data presented on this map are
three wells located within 50 feet downslope of the french dran (31491 4787 and 38891)
one of which (31491) has a water level 2 9 feet above the base of the well Well 4787 which
1s dry 1n April has a water level 5 5 feet above the base of the well 1n May 1992

Meanwhile the water level 1n well 31491 has declined almost two feet by May 1992
Conclusions about the effectiveness of the french drain must not be drawn until ground water
data from the wells proposed in the FDPMP have been collected and analyzed

tion 4 1naty

DPage 4-3, First Paragraph The text states the purpose of the soil contaminant distribution
maps was to include results for detections and nondetections and locations not sampled at
the ume of this report. However the analytical results reported 1n the soil contamunant
distribution maps do not include all nondetection for all depth intervals 1t 1s difficult to
determine the spatial extent of contamination and the total number of samples taken at a
location wathout all contamimant detects and nondetects 1 the soil contaminant distribution
maps This information must be added to the maps

Page 44, First Paragraph According to the text, Alumunum, calcium 1iron, magnesium
manganese potassium and sodium were not to be included 1n the soil contaminant
distribution maps In some instances these elements are mncluded and should be removed

Page 4-6, Second Paragraph This paragraph discusses the isotopes of urammuum It states that
uramum 233 (U 233) 1s a natural 1sotope of uranium and occurs at an abundance of 0 7

percent However U 233 i1s not a naturally occurring 1sotope of uramum It 1s created by
wrradiation of thormum 232 1n nuclear reactors (Weast, 1979) Therefore there 1s no
background U 233 U 233 1s fissionable and was a component of weapons production 1n
Building 881 (CDH 1992) It must be clarified 1n this paragraph that U 233 may contribute
to uramiumm contamination at RFP In addition Table 18 of the general radiochemistry and
routine analytical services protocol (GRRASP) (EG&G 1990) states that uramum will be
reported as U 233 234 U 235 and U 238 notas U 233 238 239 This must be stated

1n this paragraph
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Page 4-10, First and Second Paragraphs These paragraphs discuss the location of IHSS 102

but do not indicate that new information places the o1l sludge pit much nearer to Building
881 than had previously been assumed as shown on Figure 1 2 This information should be
added 1n these paragraphs

Page 4-12, Third Paragraph This paragraph states that no metals samples were collected
above 24 feet 1n depth at two borehole locations within THSS 102 (BH 31291 and 31691).-

Because every 6-foot composite sample was to be analyzed for metals this deviation should
be explained

Page 4-13, Second Parazraph. The last sentence of this paragraph states that radionuchde
results for IHSS 103 subsurface soils are not available However the next page provides the

subsurface radionuclide results The statement on page 4-13 should be deleted

Page 4-14, Fourth Paragraph This paragraph states that there may be a bias 1n the sampling
set of radionuchides because samples were not collected below 12 feet 1n two boreholes The

reason samples were not collected below 12 feet 1n these two boreholes must be provided

Page 421, First partial paragraph and Figure 4-3¢  Thus paragraph references an 1solated
detection of fluoranthene 1n BH 33591 However Figure 4-36 illustrates an 1solated detection

of di n butylphthalate rather than fluoranthene 1n this borehole The figure or text must be
corrected to accurately reflect the data

DPage 4-23, Second Paragraph The last sentence of this paragraph states that the distribution
of drilling locations in the vicimty of THSS 130 supports the determination of the areal extent

of SVOC contamnation. This statement 1s not supported by the data, SVOCs were detected
1 two of the three locations sampled The remaing five sample locations were not analyzed
for SVOCs Therefore determining the areal extent of SVOC contamination 1s Iumited by
sampling locations rather than of distribution of drilling locations This last sentence must be

reworded accordingly

Page 4-34, Thurd Paragraph through Page 4-35, First Paragraph The text states  The

Radiological Ambient Air Monitoring Program 1s the exasting area wide momitoring program
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consisung of 51 on sue locations at RFP along the RFP perimeter fences and within the
Denver metropolitan area. Seven ambient air samplers are routinely monitored within OU 1
(Figure 2 2) An additional sampler (S 32) upwind of OU 1 provides data for background
charactenistics To provide more OU 1-specific air data, four high volume air samplers (S
81A S 81B S 81C and S-81D) were established in January 1990 (Figure 2 3) Tables 4-18
through 4-21 present data collected as part of the routine momtoring of air for OU 1
Unfortunately the RFI/RI report assumes that only samplers physically withix OU 1 are
appropriate for monitormg air for OU 1 It neglects the additional data obtamned from the
remamning air gquality samplers 1n the Radiological Ambient Air Momitoring Program  This
view assumes that airborne transport of contaminants 1s a short range phenomenon. In other
words Section 4 4 does not consider that arrborne contamination oniginatung from OU 1 may
travel beyond the physical boundary of OU 1 However throughout the remainder of the
RFL/RI report, a contradictory view of airborne contamination 1s presented For example 1n
Section 5 3 2 4 (page 5-64) ammospheric transport is viewed as a long range scenario m
which airborne contamination could travel beyond the physical boundanes of the RFP To
provide a comprehensive review of the air quality impact from OU 1 the RFI/RI should
review air quality data from all the air quahity samplers of the RAAMP

Page 4-34, Third paragraph through Page 4- rst Paragraph The text refers to the
ambient air quality data collected at RFP However there 1s no reference to quality assurance
and quality control (QA/QC) data throughout the RF/RI. QA/QC data shouid be presented
to assist mn vahdating and qualifying the data obtained from the samplers

Page 4-35, Third Paragraph This paragraph states that the locations of surface water and
sediment sampling stations are consistent with the locations presented 1n the work plan. Only
the sediment sampling locations match those presented n the work plan. In addition surface
water sampling stations are mconsistently referenced throughout this RFI/RI report For
example the work plan listed 17 surface water sampling stations Figure 4-87 of this RFL/RI
illustrates 14 sampling locahons mcluding location SW030 which was not listed mn the work
plan Table 4-22 lists 18 sampling locations of which three SW030 SW126 and SW125
were not listed m the work plan Two of the origmally proposed sampling locations SW056
and SW020 are never listed 1in the RFI/RI report and were apparently never sampled

Finally the data presented in Appendix C confirms that mine locations were sampled in the

19 RE:012-COM034\rkyfistsivuirwev. ma\l 23-03en

o S ok s o 5 <
B TR S ST M=o i AL S A S . et % B ER I N = . < . e S I Ay N S




13

14

15

16

17

fourth quarter of 1991 It 1s obvious that not all the onginally proposed locations were
sampled Therefore the text must be revised and the inconsistencies among the text, tables
and figures must be corrected

Page 440, Third Paragraph This paragraph discusses radionuclide results 1n surface waters
and states that they do not indicate contamination 1n surface water Though U 238 was

detected at a level only shightly above background in sample SW046 U 233 234 were
detected at concentrations nearly four times the background level The 1sotopic composition
of this sample indicates that the sample may contain a component of synthetic U 233 or
ennched uramum. Therefore the statement that surface water 1s not contamiunated may not be
accurate The uranium 1sotopic composition for sample SW046 requires further explanation

1n this paragraph

Page 4-43, Third Paragraph This paragraph discusses ground water analytical data and
references Tables 4-25 and 4-26 This reference should be to Tables 4-26 and 4-27

Page 4-45, First Paragraph The text states that toluene was detected 1n three wells but lists
only two Well 0974 should be added to the list of wells where toluene was detected

Page 446, Second Paragraph This paragraph discusses radionuchides 1n ground water within
OU 1 and states that detected concentrations of americium cesium plutomum strontium

trinum  and uranium exceeded background levels but do not represent contamunation. These
data are not shown m Table 4-26 but should be mncluded 1n both the table and text for
completeness

Page 446, Third Paragraph This paragraph on metals contamination 1n ground water during
the fourth quarter of 1991 1s inconsistent with Figure 4-95 (which depicts metals detected

above background levels in ground water during the fourth quarter if 1991) and omuts
mportant information The text states that barium was detected 1n well 35691 at a level of

0 245 oulligrams per liter (mg/L) but figure 4-95 does not show any barjum in ground water
from well 35691 In addition the text states lead was detected 1n wells 5187 and 35691 at
dissolved concentrations of 0 062 and 0 0118 mg/l Figure 4-95 shows these concentrations
as total not dissolved lead
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The text fails to list all of the analytes that were detected above the background level
according to Figure 4-95 and the text on page 4-63 Page 4-63 states that dissolved mickel
and zinc concentrations exceeded background levels by factors greater than 20 during the
fourth quarter of 1991 However these analytes are not discussed at all on page 446 Also
the metal concentrations that are reported are not consistently 1dentified as dissolved or total
metals In summary the test, figures and tables must be correct and consistent. The report
should 1dentify all metals detected above background levels and should consistently list and
identify both dissolved and total metal concentrations

Page 4-48, Third Paragraph The contention that metal concentrations decreased from fourth
quarter 1991 to first quarter 1992 cannot be supported by data presented in Sections 4 6 2 and
4 6 3 and Figures 4-95 and 4-97 A review of these data reveals that metals concentrations
decreased to below background levels at well 35691 from fourth quarter 1991 to first quarter
1992 but that concentrations of several metals (chromium, copper strontium lead and zinc)
In ground water increased from below the background level to above background levels at
wells 5287 and 36191 over the same period Wells 5187 and 5487 which exhibrted
groundwater metal concentrations above the background level during fourth quarter 1991
(well 5487 had the highest levels of nickel zinc copper and antimonmy at OU 1) were not
sampled during first quarter 1992 therefore no trend can be inferred from these wells
Groundwater from well 0187 also had metal concentrations above the background level during
fourth quarter 1991 but Figure 4-97 does not indicate whether this well was sampled durmg
first quarter 1992 or if any metals were detected The contention that metals concentrations
in ground water decreased from fourth quarter 1991 to first quarter 1992 must be withdrawn
m this section and in Section4 8§ 1 3

Page 4-52, First Paragraph The text discusses tissue analysis results that raised concerns
However cadmum detections are not included The cadmium detected 1n two fish samples
would seem significant becanse cadmium was not detected 1n any Rock Creek fish samples
and because cadmium has persistent effects on fish reproduction. A rationale supporting the
elimination of cadmium uptake as a concern must be provided

Page 4-52, Second Paragraph The text states that radionuclides were detected 19 tumes 1 OU
1 ussue samples The data tables provided in Aprendix E Attachment E B however seem
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to mdicate that numerous radionuchde analyses remain outstanding The discussion must
acknowledge the absence of these data and describe the significance of that absence

Page 4-53, Third full paragraph This paragraph states that surface water sediment, air and
biota are considered secondary media. The RFI/RI report defines media as secondary when

only sporadic occurrences of contamnants were found Because this report does not combine
the data from all three phases of the 1vestigation 1t 1s 1npossible to substantiate this
conclusion. For example orgamcs were detected 1n samples from only two of the surface
water stations sampled during the Phase Il mvestigation. However the three surface water
sampling stations where organics previously had been detected (focations SW044 045 and
046) were not sampled during the Phase III mvestigation. Because only some of the surface
water sampling stations were resampled during this investigation the conclusion that
contaminants 1n surface water occur only sporadically does not appear valid Before
concluding that these four media are all secondary the data sets from all three phases must be
combined and analyzed

Page 4-56, First Paragraph This paragraph discusses radionuchide concentrations in surface
sous and states that, with the exception of plutonium and americium they do not show any

contamination trends It is true that ratios for uramum 234/238 are erratic but near a value
of one 1in surface soils across the area of OU 1 Three samples next to Building 881
(RA036 RA037 and RAQ14) however show shightly elevated uramuum 234/238 ratios
possibly indicaung enriched uranium contamination This 1s not surprising as building 881
was used to process enriched uranium 1n the past Therefore these elevated uranium
234/urapium 238 ratios require further explanation in this paragraph In addition the
statement that all uramum 15 of natural origin disregards the surface soil radionuclhide results
presented mn Techmical Memorandum 5 (DOE 1992b) These results clearly show that
depleted uramum has contaminated the soil at IHSS 119 1 Samples RA033 and RA032 also
show shghtly depleted uramum 234/238 ratios and must be discussed 1n hight of the results
from Technical Memorandums

Page 4-58. Second Paracraph This paragraph describes a detection of methylene chloride at
borehole 37891 1n IHSS 119 1 Figures 4-27 through 4-29 which illustrate the contamination

at JHSS 119 1 do not indicate that me.hylene chloride was detected at this borehole but
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rather at borehole 32591 The original data must be reviewed and the inconsistencies among
the text, tables and figures corrected

Page 4-60, Second Paragraph The text states selenium 1s not detected 1n ground water thus
1ts presence 1s not ndicative of contamination in OU 1 soils However page 4-46 of the

text states that selemium was detected 1n ground water at well 5187 at a dissolved
concentration of 0 017 mg/L and a total concentration of 0 015 mg/L. The statement that
selemium was not detected 1n ground water must be withdrawn

Page 4-63, Second Paragraph The text states dissolved metals 1n ground water do not
exceed background during first quarter 1992  This statement contradicts wnformation on page

4-48 Page 4-48 states that dissolved strontium was detected above the background level

(0 487 mg/L) 1n groundwater at well 36191 during the first quarter of 1992 Strontium also
exceeded the background level i groundwater at well 5287 but the text does not specify
whether this concentration was dissolved or total strontium and this concentration 1s not
shown on Figure 4-97 The text must be modified accordingly

Page 4-63. Third Paragraph This paragraph discusses potential metals contamination 1n
ground water and states that metals have been excluded from cons:deration as contaminants

Exclusion of metals from consideration as contaminants should be delayed until further
sampling demonstrates that metals concentrations in ground water have returned to
background levels

Page 4-63. Third Paragraph The text states that aouifer trauma due to montoring well
installations 1s responsible for higher metals concentrations 1n wells sampled during the
fourth quarter of 1992 This contention must be supported by data These data should
mclude the location and installation dates of the newly nstalled wells and the locations and
sampling dates of the monitoring wells where metals concentrations are said to have been

affected
Page 464, First Paragraph The first sentence of this page states that the nature and extent of

contamunation 1n surface and subsurface soils and 1 ground water was determined by
considering all VOC and SVOC detections and only those radionuclide and metal detections
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—were-excluded as contamunants due to their low concentrations The only exception 1s

that exceeded background This 1s not true  Only those VOCs and SVOCs detected at levels
exceeding detection limits by an order of magmitude or greater were considered contaminants
This statement on page 4-64 should be corrected

e

Page 4-64. Third Paragraph This section discusses VOC contamunation It states that all
acetone 2 butonone and methylene chloride detected 1n subsurface soils and ground water

methylene chloride detected at IHSS 119 1 However the data presented i Section 4 2 4 do
not support this conclusion This section simply states that methylene chloride 1s a laboratory
contaminant In addition 2 review of Tables 4-7 through 4-15 reveals that the IHSSs with the
highest reported concentration of methylene chloride are JHSSs 102 and 130 and not IHSS
119 1 Because none of the IHSS discussions specify the detected concentrations of these
analytes 1t 1s recommended that a discussion be added to the report to clarify the above
referenced contradiction.

Page 4-09. Paragraph 2 This paragraph discusses radionuclide contamination 1n subsurface
soils and states that the isotopic ratios of uranium indicate that subsurface uranum 1s
attributable to natural processes and not to RFP processes This statement appears to be true
with the possible exception of results from two samples from borehole 32091 on the south
side of Building 881 Because the 1sotopic composition of uramium 1n these samples has been
reported as U 233 238 239 and U 233 234 1t cannot be clearly demonstrated that the
uramum 1n these samples does not contain a component of enriched uranum or synthetic U
233 The analytical laboratory should be consulted to determine whether these results have
been reported correctly

Page 4-71, First Paragraph The text states that a trend of decreasing concentrations with tume
1n the new OU 1 wells reflects aquifer disruption from well nstallation. It should be noted

that the wells have been sampled only twice Two samples are inadeguate to establish a
trend This statement and any others related to 1t should be deleted
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Page 5 31, Second Paragraph This paragraph begins a subsection on distribution coefficients
and retardation factors This subsection appears to be misplaced This subsection may be

better integrated into the discussion of contamnant physical and chemical properties n
Section 52 12 retaimng only the conclusions in Section 5§22 1 In addittion some of the
discussion on the distribution coefficients and retaraation factors subsection repeats statements
1n previous sections This subsection should be evaluated for continuity with other sections

Page 5-40, Second Paragraph This paragraph concludes the discussion of the other
semivolatile organic compounds without including a discussion of di n butylphthalate Din

butyiphtbalate was listed as a detected semivolatile compound 1n the first paragraph of this

subsection and must be discussed

Page 5-45, First Paragraph This paragraph discusses the 1sotopic compositions of natural
enriched, and depleted uramum. The discussion in the text uses the atomic percentages of the

various 1sotopes of uranum. Table 5 16 however shows the weight ratios For techmcal
accuracy and consistency the table must also contain the atomic percentages of the uranum
1sotopes

Page 5-46, Third Paragraph This paragraph begins a discussion of contaminant transport
processes and behavior This section mncludes discussions of IHSS-specific and OU wide

processes and 1s often repeutive For clarity this section should be organized by either
process or IHSS and must mclude subheadings for these topics

Page 5 52, Fourth Paragraph This paragraph discusses VOC contamnation 1o ground water
south and southwest of Building 881 The paragraph discounts the importance of upgradient
VOC soil contamunation as the source of this ground water contarmnation. It does not,
however offer any alternate sources for the ground water contamination 1n this area.
Although the so1l VOC contamination and ground water VOC contamination are dissumular 1t
1s possible that contamunated soil or under building contamunation (UBC) 1s the source of
VOCs 1 ground water south of Buillding 881 Therefore potential sources should be

discussed 1n this section
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6 Page 5 55, First Paragraphh The text states that the physical barrier that prevents ground
water flow apparently 1s the bedrock lip or ridge depicted 1n alluvial cross-section F F°

(Figure 3 16) However this 1s due to the distortion caused by a sharp bend 1 cross section
F F rather than an actual bedrock high The bedrock surface below IHSS 119 1 should be
better characterized to support or reject the existence of this anomalous bedrock high If
shallow seismic data exist for this area, they should be analyzed

7 Page S 55, Third Paragraph This paragraph discusses the variations in VOC concentrations in
ground water at IHSS 119 1 and states that there 1s Iittle or no net loss of VOCs from the
area It does not, however discuss the possibility that moving ground water may be
receiving a constant inflow of VOCs from soil sources resulting in relatively constant VOC
concentrations in ground water This scenano remains should be discussed in this paragraph

8 Page 5 56, Fifth Paragraph This paragraph begins a discussion of ground water
contamunation 1n monitoring well 6286 Before concluding that VOC contanunation 1n the

ground water at this location represents contamination 1n the lower HSU derived from OU 2
additional sampling of alluvial ground water monitoring well 6386 should be completed In
addition, more momtoring wells may need to be completed upgradient of monitoring well
6286 to determine the source of ground water contamination The present data are not
adequate to assess the source of contamunation 1 ground water at monitoring well 6286

9 Page 5-63, Second Paragraph This paragraph lists the COCs for modeling surface water or
overland flow Pyrene 1s included as a COC in Table F2 2 of the appendix and should be

added to the list on page 5-63

on 6 k

1 Page 6-3, Third Paragraph The text states that the most important factor affecting species
diversity 1n communities at RFP 1s the amount of moisture available to support plant growth
and therefore provide food for amimals Although this statement 1s sumular to the conclusions
in the EE 1t 1s not identical and leads the reader to conclude that the species lists for Rock
Creek sites are markedly different from those for OU 1 sites The species lists for all habatats
and 2 more detailed explanation of the effects of low precipitation should be provided
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Page 64, Second Paragraph The text assesses toxicity and describes exposure of ecological
receptors to contamunants Several organic soil contaminants were disregarded, such as
PAHs PCBs and radionuclides These compounds should be considered i the EE because
they are prevalent 1n surface soils In addition, the suspension of contamnated soil 1 air
should be evaluated as a potential exposure pathway for terrestnal orgamsms The results of
the bioaccumulation studies must be discussed

Dage 6-8, First Paragraph The text states that impacts to intolerant species are reflected 1n
species diversity This may be true but impacts to mtolerant species will be noticed first with
changes 1n community composition as the less tolerant species are replaced Species lists for
the OU 1 and Rock Creek sites should be provided The lists should be compared by habatat
type differences noted and a discussion provided of the reasons for observed differences

Page 6-9, Second and Third Paragraphs The discussions in these paragraphs seem to be
force-fitting the Rock Creek areas as reference areas for OU 1 This seems to indicate that

Rock Creek may not adequately resemble the OU 1 sites for use as a reference area. If the
two areas are not similar enough for Rock Creek to function as a reference area, they shouid
not be compared and the reference area method should be abandoned for OU 1 This
possibility should be evaluated and discussed

DPage 6-10, Third Paragraph The conclusions reached may require revision based on
responses to comments on the remaimnder of the EE

Section 7 0, Summarv and Conclusions

AR A e s

Page 7 5, First Paragraph This paragraph states that plutomum and americium contamination
1 soils are due to wind transport and deposition. The shape and orientation of the plutomum
and americium contamunant plume 1s inconsistent with the proposition that 1t 1s related to wind
dispersion  The possibility that the contaminant plume 1s anthropogemc 1n ongim should be
discussed 1n this section. In addition several IHSSs contain sigmificant levels of subsurface
plutonium and amencum in subsurface soils that should also be discussed n this paragraph
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Page 7-6, First Paragraph Thas paragraph discusses the nature and extent of contamination at
OU 1 but does not include subsurface soils Subsurface soils contamn high levels of
radionuchide and VOC contamination in certain IHSSs and should be discussed 1 this section

Page 7 9, Second Paragraph The paragraph discusses chemical and microbial degradation of
VOC and SVOC contamunation, No evidence for microbial degradation of these chemicals

was presented in the fate and transport section of the RFI/RI report. Therefore this statement
should be removed or further evidence to support the statement should be provided

Page 7 10, Fourth Paragraph This paragraph discusses ground water contamunation 1n the
area of well 6286 It states that this contamination should be evaluated under the OU 2

investigation. Because the source of this contamination 1s still unknown it should continue to
be mmvestigated during OU 1 actuivities until the data demonstrate that another source of

contamination exists

Page 7 13, Second Paragraph Two types of data limitations are identified 1n the text. In
addition 1t appears that some radiological bioaccumulation data are missing An explananon

of the status of those data should be provided

Page 7 14, Second Paragraph, Bullet 6 The text suggests that surface soils 1n eastern OU 1
contamunated with radionuclides could be addressed 1n OU 2 studies Until that 1s accepted

the areas 1n question are located within OU 1 and should be considered with OU 1 remedial

activities
lum

Table 2 1 This table compares proposed work and completed work Because so many
inconsistencies were noted mn this RFI/RI report description of proposed work, this table
should be revised The table presented 1n Section 2 0 of this report should be used as a

revision guide

Table 3 2 Surface water flow rates for 1990 are presented in this table however all of the

ground water information presented 1n this report 1s from 1992 Because ground water and
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surface water mnteraction 1s important at OU 1 surface water flow data from 1992 should be
included 1n this table

Table 4-1 This table contains background contaminant concentrations for subsurface soils

ground water surface water and seduments The text states that these data are from the Final
Background Geochemical Characterization Report. As presently displayed the data in Table

4-1 cannot be cross referenced with the data m the Background Geochemical Characterization  —
Report. References to the tables used in the Background Geochemical Characterization

Report for these values should be mncluded m Table 4-1

JTable 4-2 Thus table contains background concentrations for surface soils used i the OU 1
report. The exact statistical procedure used to calculate these values should be presented with
this table or 1n the appendix. Without discussing the method m more detail the vahdity of
the data cannot be determined.

Tables 4-3 and 4-6 The quantitation Jimit for pentachiorophenol (PCP) in water 1s cited as SO
micrograms per liter (ug/L) 1 both Table 4-3 and Table 4-6 Both tables list a maximum
contaminant level (MCL) for PCP as 1 ug/l. which became effective January 1 1993 The
laboratory method and the detection Iimit used for future work should reflect the change n
the MCL

Table 4-25 Several ground water monitoring wells shown on this table were drilled before
the Phase IIT RFI/RI began. This fact should be clarified in the table

Table 5 10 This table lists physical and chemucal properties of semivolatile orgamc
compounds 1ncluding several PAH compounds A second list in the table lists other
semvolatiles  All of these other semuvolatiles except PCB Aroclor 1248 and dibenzofuran
are also PAHs The ratiopale for orgamizing the table 1n this manner 1s not provided The
table may be better orgamized by separating the PAHs and other compounds The new table
should also include 2 4-dimethylphenol 4-methylphenol pentachlorophenol benzoic acid
Aroclor 1254 and di n butylphthalate which are discussed 1o Section 52 2 2
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Table 5 14 This table displays the nuclear properties of the radionuclides detected at OU 1
Specific activity 1s given 1n picocuries per milligram (pCi/mg) in the table but as picocuries
per gram (pCr/g) 1n the text. The table should be corrected to pCi/g In addition both
radium 226 and radium 228 are naturally occurring 1sotopes of radium This should be
clanified 1n the table

Table 5 16 Several of the values presented 1n this table do not correspond to the values
plotted on Figure 4-83 The figure or the table should be corrected

lum

Figure 3 21 Bedrock cross section I-I shows that piezometer 39291 1s screened across two
sitstone ynuts The upper siltstone 1s contanunated with low levels of organics and appears to
discharge into the french drain  The lower siltstone 1s not momtored and may provide a
pathway for upper HSU ground water to bypass the french dramn. Moreover potentiometric
water levels at this piezometer will be the average of the potentiometric water levels in the
two mdividual siltstone units and therefore mdicative of neither Piezometer 39291 should be
abandoned as 1t provides a upper HSU ground water pathway to bypass the french dran and

because potentiometric data from this piezometer may not be vahd

Figure 3 28 The upper HSU water table map for January 1992 depicts large unsaturated
areas Data are lacking for most of the unsaturated area to indicate that the upper HSU 1s

dry A large data gap exists for the area north of IHSSs 119 1 and 119 2 this large area is
indicated to be dry even though there are no data to suggest that a flow path 1s not continuous
from well 37591 located near the 891 treatment plant, to THSS 119 1 Also data coverage 1s
too poor to support the contention that ground water at IHSSs 119 1 and 119 2 1s restricted to
1solated pockets  Although a sigmficant recharge boundary crosses this area (the Rocky Flats
Alluvium/colluvium contact) no data have been collected that would adequately characterize
this boundary Additional wells or piezometers would be required to fill 1n this large area of
the map particularly well or piezometer pairs that straddle the contact.

In addinon the depiction of the area south and west of Building 881 as dry appears to be
maccurate Two wells (39691 and 5187) are indicated to be dry even thougn Table 3 7 shows
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that the water level was measured above the bottom of the well screen. The rationale that the
upper HSU 1s dry at these locations because the water level 1s below the bedrock contact 1s
not vahd because subcropping bedrock 1s included 1n the upper HSU if the ground water 1s

confined (see specific comment number 3 on page 19)

A reverse hydraulic gradient or hydraulic barrier appears to exist between wells 35391 and
5387 Well 5387 contains approximately 6 feet of water while the water level at well 35391
which appears to be located about 25 feet upslope 1s below the bottom of the screen. An
explanation for this unusual situation should be provided in the text.

Figures 3 31 through 3 37 and Figures 3-41 through 3-43 The alluvial/bedrock contact is
depicted as the dividing Iine between the upper and Jower HSUs Ths allows the incorrect

impression that all bedrock 1s included 1n the lower HSU and may lead to erroneous
conclusions about the hydrogeologic system (for an example see specific comment number 4
on page 52) These figures must be revised to mndicate the correct division between the upper
and lower HSUs (see specific comment number 3 on page 19)

Figure 3 39 The lower HSU potentiometric surface data should be interpreted with caution.
The lower HSU consists of 1solated sandstone and siltstone umits that may or may not be 1n
hydraulic communication. Contours should be drawn only between wells that are 1n hydraulic
commumication Figure 3 21 (bedrock cross-section I I') shows that wells 37891 and 39191
are 1n the same siltstone unit but piezometer 36991 1s screened 1 a lower siltstone and
piezometer 39291 1s screened across two separate siltstone umts  If contours are drawn
between wells that are clearly n the same unit, the resulting flow path may have a stronger
eastward component, reflecting the regional dip A statement describing potential sources of
error should accompany this contour map

Figure 3-44 The upper HSU water table map for April 1992 depacts large unsaturated areas
However data are lacking for most of the unsaturated area that would indicate that the upper
HSU 1sdry All of the data gaps cited 1n the first paragraph of specific comment number 4
on page 52 also apply to this map Additionally a saturated area 1s shown extending from
the northeast corner of the map to well 6386 which has a water level of 2 15 feet above the
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base of the well The saturated area does not extend past this well and there are no data for
the area downslope of well 6386 to support an unsaturated condition.

In summary the April 1992 water table map interprets condiions over large areas for which
there are no data. The map should either be withdrawn or the areas for which there are no
data coverage should be blank. Conclusions based on the portions of the map that are not
supported with data should be withdrawn from the text. __ —

6 Figure 4-11 Thus figure shows a result for U 239 and U 240 for borehole 30291 This 1s
not the correct result for this borehole In addition, the resuit for borehole 30291 1s
mcorrectly plotted for borehole 30191 1n Figure 4-75 These errors should be corrected

7 Figure 4-97 Several metals concentrations that exceed background levels according to the text
on page 448 are not shown on Figure 4-97 The text states that concentrations of strontium,
lead and zinc exceeded background levels 1n ground water at wells 5287 and 35191 ‘These
concentrations should be added to Figure 4-97 and these results should be acknowledged n
Sections4812and 4824

8 Figure 5 14 and 5 15 The figures depicting the conceptual model of present day ground
water pathways at lJow and high water conditions do not show ground water imnfiltration to
and movement 1n subcropping sandstones and siltstones which are mcluded 1n the upper
HSU The figures should be revised to show this pathway

9 Ligure A4-2 In this figure the membranes used to line the french dran do not extend into
1ts keyway as was intended 1n the approved construction specifications The actual placement
of the membranes should be verified and shown correctly 1n this figure

Appendices
Append logy
1 ages Al 3 thr Table A1 2 The text and the table compare proposed field

acuvities to actual field work. Both these sections of Appendix A state that only 45 boreholes
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and 28 monitoring wells were ongmally proposed However the final work plan hists 54
boreholes and 37 monitoring wells The table and text must be revised to accurately reflect
and justfy deviations from the work plan. The table presented in Section 2 0 of this review
compares proposed versus actual field activities and can be used as a guide for DOE s

Icvisions

2 Table Al-4 Ths table hists locations not completed as momitoring wells and the relevant
offset locations Two of the offset locations 38491 and 38791 were also abandoned In
addition location 31791 1s the offset location for MW36 and not MW33 as illustrated This
table should be corrected accordingly

3 Page A4-3, First Paragraph The text explains that the french drain was not continued west of
station 5 + 00 because  ground water modeling showed that ground water in contact with
any possible contaminant source would effectively be captured by the dramn at 1ts present
western terminus  The results of this ground water model and flow nets of the french drain
area were presented by EG&G at a meeting with EPA and CDH 1 March 1992 to support
EG&G s contention that construction of the french drain to 1ts full projected length was
unnecessary However EPA and CDH did not accept the flow net or ground-water model
because of a lack of data for the west end of the french drain The FDPMP was developed
and mmplemented to provide the data that EG&G s effort at ground water modeling was unable
to produce The decision to extend the french drain beyond station 5 + 00 has been deferred
until wet season (Aprl through June) water levels have been coliected at the new wells
mstalled for the FDPMP and the data have been analyzed The results of ground water
modeling must not be cited as conclusive evidence that the french dramn will capture all
contaminated OU 1 ground water without being extended west of station 5 + 00

Appendix C, Analvical Data
1 Appendix C. Table C 1 The qualifiers S1 and S2 have not been defined 1n this table but are

used to qualify several metals analyses These qualifiers should be added to Table C 1
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2 Appendix C, Table C 1 The detection hmut for strontium 15 histed as 400 mulligrams per
kilogram (mg/kg) Table 16 of the GRRASP (EG&G 1990) lists the detection himut for
strontium at 40 mg/kg This error should be corrected 1n all relevant data tables

endix nvironmen v t10
See separate attachment - - -
1 t luats
1 Page F2 1. Second paragraph This paragraph outlines the database used to select COCs and

mtroduces the methodology which was employed to elimnate chemicals from the nisk
assessment However insufficient information 1s presented to assess the vahdity of COCs
selected The process of selecting COCs involves the sequential application of elimnation
criteria, which are used to narrow the focus of the risk assessment to OU 1 contaminants
presenting a signuficant risk. This process should begin by presenting an mventory of
compounds detected at least once in each OU 1 medium. Along with the chemical inventory
this chapter also should present the range of sample detection Iimits detection frequency and
summary statistics which inciude the concentration maximum, mimmum mean and upper 95
percent confidence himits This information must be presented 1 a single table to facilitate

comparison (A sample table has been mcluded 1n this review)

2 Page F2 3. Figure F2 1 This figure presents the protocol for identification of COCs It 1s
well designed and contains all the pertinent criteria needed to select COCs and has the
decision points 1n the proper sequence However it cannot be ascertained whether this
paradigm was applied 1n the selection process due to a lack of basic information discussed mn

specific comment 1 above

3 Page F2-4 Second Paragraph This paragraph describes how the data were processed for the
nisk assessment One critical aspect of a risk assessment 15 the method of compiling anatyncal
data that are used to estimate exposures and subsequent risk It 1s unclear how these data
were compiled out for each media 1n OU 1 It 1s also not readily apparent what soul profiles

were combined for the analysis For example 1t would be mappropriate to group subsurface
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and surficial soil data with regard to radionuchides since radionuclhides are only present in the
uppermost surficial solls Thus subsurface clean samples would effectively dilute the
calculated concentration if they were combined with surficial samples It would also be
mcorrect to combine subsurface contaminants with surficial so1l contaminants for residential
exposures because residents would not be expected to come mnto contact with deeper
contaminants In fact, 1t 15 sometimes necessary to select a different set of COCs for different
exposure scenarios depending on where the contaminants are localized The location of soil
contamnants 1n different soil profiles must be revised accordingly to support the rationale for
selecting COCs for individual exposure pathways and scenarios

Auachment F1 2, Page 2 2, Fourth Paragraph This paragraph presents an unacceptable

method to deal with elevated sample quantitation limuts (SQLs) It is incorrect to elimunate
samples with elevated detection limits before reviewing the analysis of each compound
mndividually The Risk Assessment Guidance for Superfund (RAGS) (EPA 1989) indicates
that samples with high SQLs can be eliminated from the quantitative nisk assessment only if
they cause the calculated exposure concentration to exceed the maximum detected
conceatration for a particular sample set. By eliminatng samples prematurely the data set
becomes biased All SQLs must be considered when statistical summaries are prepared for
each chemical

Attachment F1 2, Page 2 14, Second and Third Paragraphs These paragraphs describe the

statistical analysis employed 1n the baseline risk assessment to elimunate inorganic chemicals
from the risk assessment. The description of the statistical test must be clarified When a
statistical test 1s applied the null hypothesis states that the difference between the background
and site means 1s zero Instead this paragraph indicates that when the population variances
were equal the contaminant and background populations are equal This 1s not correct, since
1t possible that two population variances can be equal yet the means differ by several orders
of magmtude In other words the null hypothesis 1s concerned only with the anthmetic or
geometric means and not with the variance Sample population variances are only 1mportant
insofar as ensuring the appropriate statistical test was selected This pomnt 1s criical because
so many chemicals were elimnated from the risk assessment using the background criteria

The statistical methodology must be revised
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11

Page F34, Last Paragraph Thus paragraph indicates that the water table fluctuates seasonally
by several feet during the year As a result, the subsurface soil above IHSS 119 1 1s likely to

be highly contaminated The ground water which contamns ligh concentrations of several
orgamec compounds including carbon tetrachlonide would be expected to leave a residue 1
subsurface soil as the ground water receded from its highest level during the year The
mpact of this phenomenon 1s not described 1n any other part of the PHE and should at least
be addressed 1n the exposure section because 1n this assessment, the highest risk associated
with OU 1 1nvolves inhalation of these contaminants from ground water

Page F3 10 through F3 13 These pages describe the list of possible current and future OU 1
receptors They appear complete except that dermal exposure to soil contarmmnants has not
been included as a potential exposure pathway for any of the receptors This oversight must
be corrected

Page F3 22, Fifth Paragraph. and Page F3 24, First Paragraph The text states While lower

wind speeds reduce the amount of dispersion (thus increasing the potential concentration of
arrborne contaminants) higher velocity winds result in significantly higher emssion rates of
contaminated soils than do lower velocity winds since the erosion rate 1s a cubic function of
wind speed  This statement 1s too general and sweeping The text must clearly define what

1s meant by sigmificantly higher emission rates

Paragraph These two sections

describe the general nature of the dispersion model used to characterize risk exposure from
airborne contamunants The PHE report does not, but should present examples of the
computer runs of the dispersion model These examples will aid 1n the evaluation of the

conclusions drawn from the dispersion model

choosing each equation has not been, but should be provided

Page F3 32, First Paragraph The MDL plotting method by Helsel and Cohn which was used
for censored data 1s acceptable as long as important criteria are met Among these 1s the
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percentage of samples 1 which contaminants were detected When the chemical 1s detected 1n
80 percent or more 1n all samples 1o each media, the MDL method can be used to estimate
censored data In contrast, when a chemucal 15 detected 1n less than 80 percent of the

samples one half the detection lumt must be used The opposite approach was presented
this section and must be corrected

— Page F3 32, Third Paragraph This paragraph presents basis assumptions made in the Johnson

and Ettinger model Although the purpose of the soil gas model 1s to estimate exposures to
residents 1n residential housing umts modeling assumptions that pertain to commercial
structures are used There are no ventilation reouirements for residential housing The
assumption that residential buildings will undergo a complete air volume exchange every hour
1s not realisic  This will seriously reduce the pont estimate concentrations and will
artificially attenuate potential exposures to residents Therefore this parameter must be
revised to a more realisic and supportable value

Page F3 38, First Paragraph This paragraph describes the point estimate for gas
concentrations were derived It 1s unclear why a Monte Carlo Simulation 1s necessary to

derive a point estimate for gas concentrations with the Johnson model (and why only 100
sunulations m Latun Hypercube were carried out) It 1s equally unclear how probability
density functions are being constructed when nothing 1s known about the shape of the curve
for each mput parameter and a data base does not exast. It 1s would appear easier and more
scientifically tenable to use the central indicator stanstic for each parameter rather than to
derive values that are suspect for such an important phase of the risk assessment,, In addition
the upper 95th confidence level for each parameter must be used 1n these calculations

Section F4 Section F4 presents the toxicity assessment Several toxicity values listed 1n the
toxicity constant tables 1n this chapter are imconsistent with EPA venified values The toxicity
values must be reviewed to ensure compliance with EPA gumidance Not only the toxicity
assessment but in the toxicity concentration screen (presented 1n Attachment 2) must be

changed as well The following 1s a summary of the inconsistencies

. Page F&-6 The oral RfD for 1 1 1 trichloroethane 15 9E 2 milligrams/kilograms-day
(mg/kg-day) (Health Effects Assessment Summary Tables [HEAST] 1992) (EPA
1992b)
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° Page F4&-6 The uncertamnty factor for oral and mhalation RfDs for 1 1 1
trichloroethane 1s 1 000 and the inhalation RfD for trichlorofiuoromethane 1s 0 71

mg/kg-day (HEAST 1992)

® Page F4-14 The mhalation slope factor for carbon tetrachloride 1s 0 0525 mg/kg-day
The legend on this table 1s incorrect.

. Page F4-16 The constants listed 1n table F4-4 for radionuclides are correct but are
from HEAST 1992 not HEAST 1991 as listed

° Page F4-18 The Integrated Risk Information system (IRIS) provides an inhalation
unt risk value for carbon tetrachloride of 1.5E 5 microgram/cubic meter (uzg/cum)
which corresponds to a slope factor of 0 0525 mg/kg-day (EPA, 1992a) The value
Iisted 1s from HEAST 1991

° Page F4-21 The oral RfD listed for 1 2-dichloroethene 1s from IRIS and the
mmhalation value 1s from HEAST 1992

° Page F4-23 The RfD listed for methylene chloride was from HEAST 1991 and bas
been withdrawn from HEAST 1992

° Page F4-23 The wnhalation slope factor for benzo(a)pyrene 1s from HEAST 1992

° Page F4-26 The toxicity values listed for radionuclides are from HEAST 1991
Values should be taken from HEAST 1992

° Page F4-30 An inhalation RfD 1s available from HEAST 1992for 111
trichloroethane

® Attachment F 1 Page 2 The slope factor for mndeno(l 2 3 d)pyrene 1s 0 61 not
01 mg/kg-day

] Techmical Memorandum 8 The correct RfD values for 1 1 2 trichloro-12 2
trifluoroethane is 0 3 mg/kg-day dichlorodifluoromethane 1s 0 2 mg/kg-day
trichlorofiuoromethane 1s 0 3 mg/kg-day

Page F4-10, Last Paragraph This paragraph presents unnecessary opimons about the risk
assessment process It seems inappropriate to present opimons about the validity of EPA s

risk assessment approach 1n the baseline risk assessment, which 1s being carried out according
to Superfund gmdance (EPA 1989) Moreover the particular recommendations made by a
single group such as the Harvard School of Public Health are wrrelevant. The approach taken
by EPA 1n estumating risk was developed by the Nanonal Academy of Science and 1s
endorsed by many other scientific groups and institutions Opinions about the nsk assessment
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process whether consenting or dissenting must be omitted from the mamn body of the risk

assessment.

Page F4-11, Recommendation 2 This recommendation suggests replacing the current
methodology If there was an inexhaustible source of completely tenable toxicological

information on the carcinogemc potential of all chemicals this recommendation would be
implemented. —However scientists must make decisions based on incomplete data sets

Rarely 1s there enough carcinogenic information to construct a complete probability density
function for carcinogenic potency values as suggested Therefore this recommendation must
be eliminated from the PHE

Page F4-16, Table F4-3 This table presents toxicity values The Carcinogenic Risk

Assessment Verification Endeavor (CRAVE) Work Group has verified 5 8 mg/kg-day as the
new oral carcinogenic slope factor (CSF) for benzo(a)pyrene It must be used instead of the
CSF presented 1n the table All other carcinogemic PAHs must be based on this value using

the toxicity equivalency methodology (TEF)

Page F4-16, Table F4-4 Ths table presents CSFs for radionuclides The toxicity constants
for external exposure to radionuchides have not been included 1n the table This exposure
pathway could be significant and must be included i the analysis for amencium (Am) 241
and plutomum (Pu) 239 and 240 As noted on page F4-26 these radionuclides decay by
emussion of various X rays and gamma rays Am and Pu could contribute sigmificantly to
human exposure at the concentrations detected onsite  As a result, the table must hist toxicity

constants for Am and Pu

Page F5 3, Second Paragraph This paragraph states the goal for using a Monte Carlo
simulation Although this technique 1s an effective staustical method that can be used to

refine an esumate of risk and assess uncertamnty 1t should not be used as the single
benchmark against which all other estimates of risk are measured This limitation applies
principally because the Monte Carlo sumulation itself contains a high degree of uncertainty
Sufficient information 1s rarely available to construct detailed probability density functions
(PDFs) for the exposure or toxicity mput variables Instead PDFs are frequently based on
tenuous assumptions which 1n many cases are just the best professional guess  For
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example 1t 1s often assumed that sample data are lognormally distributed without sufficient
supporting information  As a consequence of the uncertainty surrounding these assumptions
the degree of uncertainty within the Monte Carlo simulation cannot be ascertained or
quantified The uncertanty within the Monte Carlo simulations must be discussed

Page F5-6. Third Paragraph This paragraph discusses the uncertainty inherent in estimating
chemucal ntake based on the mean concentration Since the extent to which PDFs can be

defined 1s severely limited for many mput variables 1ncorrect assumptions about PDFs skew
the results of Monte Carlo sumulations as well Consequently the uncertanty surrounding the
selection of the type of distribution curve for the Monte Carlo simulation must be discussed in
detail and added to the uncertanty section

Page F6-3, Table F6-1 This table lists CSFs for COCs As previously noted CSFs for
carcinogenmic PAHs must be changed to reflect EPA s newly verified values

Page F6-4, Second Paragraph This paragraph describes the methodology which was used to
esumate total risk from all COCs It 1s not clear why no attempt was made to add potential

carcinogenic risk across the pertinent weight-of-evidence classes  Although chemical and
radiological carcinogenic risk must be added separately risk associated with compounds
within these two classes should be combined to derive the cumulative nisk

Page F6-6, Last Paragraph and Tgble F6 2 This paragraph and table present the estumated
nisk associated with OU 1 exposure There 1s an inconsistency between the text and Table

F6-2 with regard to calculated risk. For example the text states that the risk associated with
mhalation of plutomum 239 and 240 1s 3 1IE 9 while the table indicates the risk 1s 2 64E 9
Similar discrepancies were noted in this section and must be corrected

Page F6-7, Table F6-2 This table presents a summary of predominant risks As noted in
section F6 11 of the PHE nisk 1s the product of chronic daily intake (CDI) and the slope
factor or the reciprocal of the reference dose This information which 1s necessary to verify
calculated risks 1s completely lacking 1n this table This information must be included along
with the upper 95th percentile concentration which was used to calculate the CDI
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Pages F6-7 through F6-10 and Tables F6-2 through F6-3 These tables summarize site-
related nisks It 1s inappropnate to present only a summary of predomunant rnisks A

complete hist of all risks associated with an individual chemucal must be presented
Furthermore a presentation of narrowly selected risks introduces bias because the selection
process 1s subjective Carcinogenic nsks must be organized according to exposure pathways
and combined across all exposure pathways Noncarcinogenic risks must be presented as
bazard indices and combined exther across all exposure pathways or according to organ
system

Page F6-11, Second Paragraph Thus chapter discusses worker exposure It 1s not clear what
1s meant by the statement that worker exposure 1s regulated by occupational standards There

are no regulations to protect RFP workers from OU 1 contaminants Contaminants have yet
10 be characterized and regulations to protect workers such as those promulgated by the
Occupational Safety and Health Admimstration (OSHA) pertain only to chemical exposures
that occur during routine occupational operations In these cases the concentration of
chemicals 1n the work place are well characterized and exposure duration strictly limited
These regulations do not apply to exposure to hazardous waste contamnants at Superfund
sites  This section must be eliminated from the risk assessment

Page F6-12 This page shows permussible worker exposure levels It 1s not necessary to
nclude a comparison of a hvpothetical future on site worker to occupational guidelines for a
Superfund risk assessment. Moreover the manner i which the comparison 1s made 1s
msleading Threshold it values (TLVs) do not indicate risk and must not be directly
compared to onsite concentrations for several reasons First, TLVs are derived by the
Amernican Conference of Governmental Industrial Hygiemsts (ACGIH) which 1s an
orgamzation of professionals not 2 governmental agency The ACGIH

recommendations are seriously considered but are not automatically adopted by official
governmental agencies Second the estimated concentration of each contamnant in indoor air
at OU 1 1s based on a gas transport model which 1s associated with considerable uncertainty
Ambient air concentrations 1 contrast, are directly and closely monitored 1n the work place
which enables direct comparison with TLVs Fmally TLVs must not be used as a benchmark
or viewed as synonymous with risk since they provide no wmndication of nisk. For example

the calculated carcinogemc risk for 1 1-dichloroethene at the TLV of 20 0 milligram/cubic
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meter (mg/m’) using the modeled mput parameters 1n the OU 1 nisk assessment 1s 2 3E 1 for
occupational exposure Thus risk level exceeds EPA s acceptable nisk range of 1E-6 to 1E-4
Although the disparity between ACGIH s TLV and EPA s acceptable risk level distinguishes
the differences between the two scientific approaches it does not invalidate EPA s
methodology used to calculate nisks at Superfund sites Consequently TLVs must not be used
to represent or compare safe exposure levels i the risk assessment for OU 1 unless the
purpose 1s to submut 1t to OSHA - -

Page F6-18, Section 6.5 This section summarizes the risk characterizations Because the
entire risk characterization 1s a summary of the carcinogenic and noncarcinogenic risks a
further summary of the summary 1s unnecessary

Page F6 18, First Paragraph This paragraph 1dentifies the data which were used to calculate
risk. It 1s not clear what OU 1 data 1n what media are bemng used to caiculate nisk. Although
the text states that Phase III data analyses are reflected in the evaluations 1t 1s not apparent
what specific data are being used One data set must be used throughout the entire risk
assessment. It would be incorrect, for example to use one set of data for selecting COCs and
another to calculate risk. This discrepancy must be clarified since it was noted m the COC
selection section that pre-Phase III RFI/RI environmental data, data collected during the
Phase Il RFU/R], and supplemental surface soil sampling program data were used to select
OU 1 COCs

Page F6-18, Last Paragraph This paragraph compares risk associated with on site COCs to
background chemicals Although 1t 1s sometimes helpful to place risks 1 perspective for the
general public the perspective should not be distorted For example although exposure to
naturally occurring substances poses risk, the background concentration cited for comparison
must be site specific and not the national or worldwide average Furthermore since
radionuclides and PAHs 1n OU 1 are considered anthropogenic the risks associated with these
classes of chenucals must not be viewed as background risks

Page F6 21, Fou It may be true that occupational exposure to plutonium 1s
more likely to produce detectable health effects than are environmental exposures but adverse
health effects associated with environmental exposures are likely to go completely undetected
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This 1s because workers in the nuclear weapons production industry are not only under close
medical monitoring programs to detect early adverse effects but operate under strict
regulations that imit exposures In contrast environmeatal exposures cannot be evaluated
because Superfund sites are for the most part, uncharacterized Therefore exposure to the
contaminants cannot be regulated Detection of adverse health effects from environmental
exposures to plutomum 1s further complicated by the long latency between exposure and
tumorigenesis This entire section 1s deceptive and must be eliminated from the nisk

assessment,

Page F6-23, Second Paragraph The statement that The linearized multistage model (LMM)
1s a health-conservative mathematical algorithm which has never been vahdated, but 1s

selected by regulators more for ts utility 1n making decisions than for 1ts scientific voracity
1s musleading unjustified, and must be deleted from the risk assessment. While 1t 1s true that
the multistage model has not been validated no low-dose extrapolation model has ever been
validated Moreover 1tis a scientific impossibility that any extrapolation model will ever be
unequivocally validated in the future It 1s also untrue that the LMM used more for decision
making than for scientific purposes Many scientists not only endorse the LMM for
determining low dose effects but believe it more accurately represents the imual biological
changes that occur during carcinogenesis than do other available models It should be noted
that unlike the single hit model the LMM is not the most conservative model that EPA
could have chosen. In any event, EPA believes 1t 1s the best available low-dose extrapolation
model

Page F6-23, Third Paragraph This paragraph attempts to dimumsh nisks associated with
exposure to OU 1 COCs It 1s musleading to focus solely on 1 1-dichloroethene throughout

the discussion of predominant risks associated with OU 1 and then finally conclude that it 15
not sigmficant because 1t 1s a Class C carcinogen This gives the reader the mmpression that
only 1 1-dichloroethene 1s present at levels that may pose unacceptable risk but that 1t 1s not 2
concern because 1ts carcinogenic potential 1n humans 1s questionable Carbon tetrachloride 15
also present at unacceptable risk levels at 4E-4 and 1t 1s a Class B2 carcinogen (probable
human carcinogen) The risk from this human carcinogen must be included 1n the discussion

when risks are put 1nto perspective
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Page F6-24, Table F6-6 This table presents OU 1 carcinogeme nisk. Although the RME
Hotspot, and Clean risk values are adequately presented, the percentiles of risk are
confusing and not germane to this section. They appear to represent the results of a Monte
Carlo simulation which should not be included in the risk charactenization. If these
percentile values are the output from a2 Monte Carlo analysis they must be presented 1 the
uncertainty section. It 1s interesting to note however that there seems to be more uncertainty
1n the percentile values derived from the Monte Carlo analysis than there 1s 1n the RME
This 1s surprising because the sole purpose of the Monte Carlo analys:s 1s 1ts use as a
benchmark to measure uncertamnty For instance the variability 1n upper 95 percent
confidence limit values ranges widely from 5E 13 to 7E § whuch 1s approximately eight
orders of magnitude In contrast, RME values vary by only two orders of magmitude An
explanation of why the RME and upper 95 percent values vary so widely 1s also needed

Attachment F3 3, Page 30 First Paragraph The first paragraph m this section states that 31
plutomum values were used for geostatistical analysis However Figures 4-1 through 4-3

show only 26 sample locations The text must indicate exactly which data were used for
geostatistical analysis either 1n a table or as a reference to a specific table 1n an appendix that
contains the data.

Attachment F3 3, Pages 30-35, Figures 4-1 through 4-3 The results of the kriging and
contouring of plutonium values are presented 1n Figures 4-1 through 4-3 These figures show

several closed contours centered near the coordinates 2085920 east, 748300 north suggesting
a source of plutonium contamination 1n this area. However Figure 4-85 1n Section 4 0 of the
RFI/RI report shows open contours to the northeast of the coordinates 2085920 east 748300
porth suggesting a contamination source to the northeast of the figure area. Presumably

both Figures 4-1 through 4-3 from the PHE and Figure 4-85 from the RFI/RI report were
generated with the same plutomum data, yet the patterns are different. A comparnison of the
two patterns suggests that an 1solated study area was considered for the PHE whule a larger
area of influence was considered for the RFIRI If a more limted study area was used for
the PHE the scientific rationale for disregarding other potentially influencing data must be
provided If there 1s another reason for the different patterns an explanation must be

supphed
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37 Anachment F3 3, Page 34 This secuion states  The imadequate number of sample data and
therr alignment 1n a north northeast direction suggests that a detailed geostatistical analysis of
other analvtes 1n surface soil samples may not be beneficial However the last sentence 1n
this section states that knging with SURFER software may provide nsight to the distribution
of contamination across OU 1 even though results of kriging using a directional
semuvariogram model in GeoEAS provided no sigmificant differences from the results of
knging with a linear semuvariogram model in SURFER software The text must clearly state
whether

1) The geostatistical analysis of plutonium data 1s considered techmcally sound using the
number of data points available and using either of the semuvariogram models
(directional or linear) tested,

@ Geostatistical analysis 1s recommended for interpretation of data for other analytes
and

3) Geostatistical analysis of other compounds 1s considered sound only if a particular
sermvariogram model 1s used

5 0 SUMMARY AND CONCLUSIONS

The preceding sections have discussed in detail the technical inadequacies and inconsistencies
noted 1n the RFI/RI report PRC believes that this RFI/RI report should be substantially rewnitten to
address all the problems noted 1n this review  The data generated from the investigation are
generally presented 1n a poor manner Complete summaries of the raw data were never prepared and
numerous inconsistencies and inadequacies were noted in brief data summaries provided 1n the text,
tables and figures throughout the RFI/RI report. This poor data presentation made 1t impossible to
verify and check most of the conclusions drawn 1n the RFI/RI report Some of the other major 1ssues
wclude falure to combine data from all three phases of the RFI/RI imnvestigation calculation of upper
HSU volume based on suspected estimates of total saturated area, numerous assumptions regarding
the concentration level at which an analyte 1s considered to represent contamination questionable
useability of the SVOC particularly the PAH data, and the mability to review the EE and PHE

because of the data presentation and structure of these sections
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To clearly illustrate the shortcomungs of this draft version of the RFI/RI report, PRC has
reviewed each of the 17 objectives of the Phase IIT RFI/RI investigation. Section 7 0 of the RFURI
report presents each of the 17 objectives and uses information 1n the previous sections of the report to
substantiate the claim that each of the objectives had been met. PRC s review of the objectives
revealed that the majority of the objectives were not met The following text describes each objective
and ndicates whether the objective was met. The examples referenced 1n each discussion are
summaries of the major deficiencies of the RFI/RI report-as noted 1n the general and specific  —

comments

This objective has not been met because an accurate determination of the extent of the saturated area
1s essential to the estimation of explontable ground water 1n the upper HSU at OU 1  The estimates of
saturated area presented in Table 3 16 are based on upper HSU water table elevation maps which
extrapolate unsaturated conditions over large areas where water level data are lacking and are
therefore unsanisfactory Many statements 1n the text are based on the water table elevation maps and
must be withdrawn unless a better estimate of sarurated area can be provided

This objective has not been met because there 1s no indication that data were collected specifically to
describe surface water and ground water interaction  Surface water data provided 1n Table 3 2 are
from a different year than the ground water data used as the basis for the water table elevation maps
No data have been collected to describe surface/ground water interaction where ground water seeps
out at the edge of the Rocky Flats Alluvium Additionally there are no wells near either side of this
recharge boundary resulting in the largest data gap on the water table elevation maps Finally the
surface water flow momitoring stations proposed 1 the FDPMP have yet to be installed These
stations were proposed for the culverts west of Bullding 881 which would fill an important data gap
and help characterize the saturated area west of the french dran (the section of the proposed french
drain that was not installed)
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This objective was not met because the volumetric calculations provided 1n Section 3 7 3 4 and Table
3 16 should be recalculated because the extent of the saturated area may have been underestimated
The credibility of the section on upper HSU ground water volume may be suspect because an
important reference (Dniscoll 1986) appears to have been misquoted

Objective 4, Describing all soil and rock matenials

This objective appears to have been adequately addressed although specific errors may remain  See
Section 4 0 of this review for the applicable specific comments

Objective 5. Refiming the hvdrogeologic site conceptual mode] for OU 1

This objective has not been met. The text on page 7 3 states that all historical and Phase III RFI/RI
hydrogeological data, as well as subsequent water level data have been integrated into a refined
hydrogeologic conceptual model that was verified agamnst field observations and contaminant
distributions However there are few indications that analytical results and water levels prior to
fourth quarter 1991 have been incorporated mto the Phase Il RFI/RI report. Nor does 1t appear that
data from the french dran investigation have been incorporated into the report. The hydrogeologic
conceptual model for the vicinuty of IHSS 119 1 1s based on assumed physical features that may not
exist. The model cannot be verified with contamunant distributions because satisfactory downgradient
data have not been provided The text also states Much of the mode! 1s explamned in discussion of
the interaction of surface water and ground water 1n objective (2) However data on ground
water/surface water interaction are virtually absent, 1 fact, surface water data are not even provided
for the same year as ground water data Fimally the text states this refined conceptual model
confirms that the french dram and accompanying extraction well function as effective discharge
boundaries and intercept all 1dentified upper HSU ground water flow paths ongimatng from or
passing through OU 1 A conceptual model 1s 2 hypothes:s to be tested only field data can confirm
that the french dran intercepts all contaminated ground water in the upper HSU
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This objective was not met. Although boreholes were drilled directly through some IHSSs IHSS 102
was not ivestigated because it was muslocated at the time of the Phase IIT RFI/RI investigation In
addition, the mconsistencies noted 1n the subsurface soil data presentation and interpretation
(inconsistencies among text, figures tables and appendices) make 1t difficult to substantiate the
conclusions drawn regarding distribution of waste matenials To determine whether the investigations
have met this objective the data should be reevaluated and presented in a more logical and consistent

format.

This objective has not been satisfied completely Although data were collected from both surface and
subsurface soils the incopsistent data presentation makes it difficult to substantiate the conclusions
drawn 1n the RFI/RI report. In addition, the failure to incorporate all three phases of data collection
also makes the conclusions drawn from only the Phase Il RFI/RI data suspect. Agam this
mvestigation s abality to meet this objective cannot be fully evaluated until the data are presented 1n an
umproved format.

This objective has only been partially met because the analytical ground water data presented in this
report are too lumited to determine whether sites in the western part of OU 1 and IHSS 119 2
contribute to ground water contamunation For much of the western area, metals data were not
available for first quarter 1991 The decreasing trend 1n metals contamnation n ground water cited
i the RFI/RI report 1s unsubstantiated because most of the wells 1n the contarnated area were not
sampled during first quarter 1992 ‘The low water levels at IHSS 119 2 sumlarly restrict the amount
of data collected 1n this area. These problems may be alleviated by obtaining historical data from

peniods of high water table conditions
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This objective was only partially met. Although the field mnvestigation was conducted as proposed
the data from the first two mvestigations were not included 1n this RFI/RI report. This 1s of particular

concern because the Phase III wmvestigation was planned to enhance the previous studies Therefore
the extent of radionuclides contamination 1n surface soil at OU 1 cannot be determined until all three

data sets are combined and interpreted -

This objective has not been met because the nature and extent of ground-water contamination in the
downgradient areas 1s poorly defined The only data provided are from the fourth quarter of 1991
and first quarter of 1992 when low water table conditions limit the number of downgradient wells
that can be sampled In addiion downgradient wells may be poorly positioned with respect to the
preferential flow paths (exasting wells may be located on bedrock highs) These problems may be
alleviated by histonical data from periods of high water table conditions

This objective has been satisfied only m the viciuuty of IHSS 119 1 where three monitoring wells
were 1nstalled 1n one sandstone unit. Subcropping sandstones are more common at the site than
depicted 1 Figure 3 23 (dismbution of subcropping sandstones) The french dramn cross-sections
Appendix A-4 show that subcropping sandstones are common from station 10 + 00 to staton 13 +
50 of the freach drain excavation. The focus should be on the existence or extent of contamnation 1n
sandstones or sitstones that are deeper than the french drain excavation such as the lower sitstone 1n
Figures 3 21 and 342 (bedrock cross secionI1)

biective 12. a the gual) rface wa
Thus objective has not been met because not all of the proposed surface water sampling stations were

sampled and some previously sampled stations were not resampled Unuil all the data are avaiable 1t
Is difficult to draw substantiated conclusions regarding the quality of surface water In addition the
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current format for presenting data 1n the RFI/RI report does not allow for an easy verification of
sample results presented 1n the appendices

This objective was not met because none of the sediment radionuchde data were discussed 1n the
section on nature and extent of contamunanion. In addition the current data presentation format does
not allow for easy verificaton of sediument sample results

Objective 14, Data management procedures

This objective could not be interpreted based on the RFI/RI report as 1t mvolves mnternal DOE &
EG&G policies

Objective 15, Data quality

This objective was not met because problems were noted 1n the quality of the data presentation.
These 1nclude inconsistencies throughout the text, tables and figures

ectiv etermine

This objective was only partially met. Although the fate and transport section contams a thorough
discussion of factors that control the fate and transport of contamunants at OU 1 1t does not mnclude

modeling of contaminant transport 1n ground water In addition the decision to exclude ground water

contamnant transport 1S based on tenuous geologic interpretanons a limited data set, and some
assumptions that may not be valid specifically that the french drain captures all the southward
mgranung ground water 1n the upper HSU Unul this mformation 1s included in the RFI/RI report,
the objective cannot be considered to be fully met.

biective 17 nduct 2 base 1 t

This objective was partially met as a BRA composed of both an EE and a PHE was completed

However npeither of these studies was presented 1n a2 manner that allowed for a complete review For
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the EE the data were not presented 1n 2 manner that allowed for verification. Therefore the
conclusions of this EE cannot be substantiated For the PHE the overall quality was poor Agam
the lack of structure and orgamzation of the PHE prevented a detailed review  Although the
pecessary information may be scattered throughout the document, 1t 1s difficult to locate and extract.
In many instances the reader 1s forced to make assumptions based on incomplete mnformation. In
other cases the perunent data should be backcalculated from appendices or attachments It was time-
consumung and exhaustive to evaluate the risk assessment, which would not have been necessary if the
BRA had followed RAGS (EPA 1989) more closely and used the examples presented in the

guidance Instead the PHE focuses on many time- and labor-consuming issues that are unnecessary
or irelevant to a BRA Predominant among the unnecessary components was the use of Monte Carlo
or Laun Hypercube simulations Although this methodology can be a powerful risk assessment tool

1t can be musused and distort the overall perception of risk associated with OU 1

The conclusions and results of the nisk assessment could not be verified 1n the present state of
the BRA Perhaps the calculations and conclusions could have been confirmed given much more
time but the purpose of the BRA 1s to present the risks associated with exposure to contaminants 1n 2
clean and concise manner The PHE falls short of this goal and should be modified accordingly

Conclusion

As noted 1 the above assessment of this RFI/RI report s ability to meet the 17 objectives of
the mvestigation the majority of the objectives were erther not met or only partially met. PRC
believes thar rewriing the report using the recommendations made 1n the general and specific
comments of this review will allow for most of the objectives to be met However the poor data
presentation precluded a close scrutiny of some of the conclusions and calculations and additional

comments may be generated when the data can be reviewed 1n a more logical format.
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